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This action is in response to the election filed 10/3/08. 

DETAILED ACTION 

1 . Applicant's election with traverse of claims 1 -1 4 in the reply filed on 1 0/3/08 is 
acknowledged. The arguments were found persuasive. All Claims will be examined. 

Claim Objections 

2. Claims 7-1 0, 1 2, 1 4-1 5, and 20-24 objected to under 37 CFR 1 .75(c) as being in 
improper form because a multiple dependent claim can not depend upon another 
multiple dependent claim. See MPEP § 608.01 (n). Accordingly, the claims 7-10, 12, 
14-15, and 20-24 not been as best understood by the examiner. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nibou (Chemical Fabrication SrBi4Ti40i5) in viewof Desu (EP000877100A1). 

Regarding claim 1, Nibou teaches a bismuth layer of the formula in claim 1, with m= to 
an even number (1 Introduction) and an excess of bismuth in 0-0.5 mol (3.2). Nibou is 
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silent as to tlie orientation of the C-axis, however the instant specification teaches that if 
m=2, 4, or6, or 8, the crystal structure will have the C-axis oriented vertically to a 
substrate surface (paragraphs 0015, 0022-0024). Nibou meets that criteria. 

Nibou teaches the material may be used for non-volatile memory devices, but is silent 
as to using the layer as a thin film capacitance element. Desu teaches the material is 
used as the layer as a thin film capacitance element. 

Regarding claim 2, Nibou teaches the excessive content of Bi in the range of 0.4-0.5 
mol (3.2). 

Regarding claim 3, Nibou teaches a bismuth layer of the formula in claim 3, with m= to 
an even number (1 Introduction) and an excess of bismuth in 0-2.0 mol (3.2). Nibou is 
silent as to the orientation of the C-axis, however the instant specification teaches that if 
m=2, 4, or6, or 8, the crystal structure will have the C-axis oriented vertically to a 
substrate surface (paragraphs 0015, 0022-0024). Nibou meets that criteria. 

Nibou teaches the material may be used for non-volatile memory devices, but is silent 
as to using the layer as a thin film capacitance element. Desu teaches the material is 
used as the layer as a thin film capacitance element. 
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Regarding clainn 4, Nibou teaches a bismuth layer of the formula in claim 4, with m= to 
an even number (1 Introduction) and an excess of bismuth in a ratio of 1-1 .5 as 
compared to Ti (3.2 With no excess, ratio is 1 :1 , with excess <1). Nibou is silent as to 
the orientation of the C-axis, however the instant specification teaches that if m=2, 4, 
or6, or 8, the crystal structure will have the C-axis oriented vertically to a substrate 
surface (paragraphs 0015, 0022-0024). Nibou meets that criteria. 

Nibou teaches the material may be used for non-volatile memory devices, but is silent 
as to using the layer as a thin film capacitance element. Desu teaches the material is 
used as the layer as a thin film capacitance element. 

Regarding claim 5, Nibou teaches a bismuth layer of the formula in claim 5 with the 
exception of Ca and Ba additions, with m= to an even number (1 Introduction) and an 
excess of bismuth in 0-0.5 mol (3.2). Nibou is silent as to the orientation of the C-axis, 
however the instant specification teaches that if m=2, 4, or6, or 8, the crystal structure 
will have the C-axis oriented vertically to a substrate surface (paragraphs 0015, 0022- 
0024). Nibou meets that criteria. 

Nibou teaches the material may be used for non-volatile memory devices, but is silent 
as to using the layer as a thin film capacitance element. Desu teaches the material is 
used as the layer as a thin film capacitance element. Desu also teaches the additions 
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of Ca and Ba as layered perovskites with improved fatigue retention (page 2 lines 20- 

23) . 

One skilled in the art would modify Nibou with the addition of Ca and Ba as taught by 
Desu with the with benefit of improved fatigue retention (page 2 lines 20-23). 

Regarding claim 6, Desu teaches improved fatigue retention with the addition of La 
(pervoskite metal oxides page 2 lines 25-30). 

Regarding claim 7, Nibou is silent as to the C-axis orientation being 80% or more, but 
as the instant specification teaches that if m=2, 4, or6, or 8, the crystal structure will 
have the C-axis oriented vertically to a substrate surface (paragraphs 0015, 0022- 

0024) . Nibou meets that criteria. Therefore, by meeting the material formula, absence 
any teaching to the contrary, Nibou is considered to meet this limitation. 

Regarding claim 8, the limitation of leakage current density at a given electric field 
density reflects usage and not the device structure itself. Therefore, it is given no 
patentable weight. Further, as the materials are the same, the same physical properties 
would result. 

Regarding claim 9, the limitation of average rate of change of a capacitance against a 
temperature range reflects usage and not the device structure itself. Therefore, it is 



Application/Control Number: 10/542,956 Page 6 

Art Unit: 2813 

given no patentable weight. Further, as the materials are the same, the same physical 
properties would result. 

Regarding claim 10, Desu teaches a thin film capacitance element, therefore Desu 
teaches a lower electrode, a dielectric thin film and an upper electrode (claim 7). The 
thin film is as any of claims 1 -9. 

Regarding claim 1 1 , Nibou teaches a thin film of 20-30nm (3.2). 

Regarding claim 1 2, Desu teaches a plurality of dielectric films of claims 1 -9, are 
alternately stacked among the electrodes. 

Regarding claim 13, Nibou teaches a thin film of 20-30nm (3.2). 

Regarding claim 14, Nibou and Desu teach the bismuth layer as in claims 1-9. 

Regarding claim 15, Nibou teaches a coating step and a firing step, and Desu teaches a 
coating step and a firing step and that the Bi layer is coated upon a lower electrode. 

Regarding claim 16, Nibou teaches an early stage of the thermal process (drying) and a 
final firing step. 
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Regarding claim 17, Nibou teaclnes additional coating steps (as does Desu) prior to the 
final firing. Although not stated, the additional coating steps would have to be after a 
drying step to maintain the first coat. 

Regarding claim 18, Desu teaches that if the desired thickness is not achieves after 
multiple coat/dry cycles and after baking, additional layers may be placed after baking. 

Regarding claim 19, Desu teaches that if the desired thickness is not achieves after 
multiple coat/dry cycles and after baking, additional layers may be placed after baking, 
thus coating, drying and firing are repeated. 

Regarding claim 20, Nibou teaches a final firing at 700-900 degrees C and Desu at 750 
degrees C. 

Regarding claim 21, Nibou dries at 350 degrees C. 

Regarding claim 22, the temperature of the preliminary firing is 700-900. 

Regarding claim 23, Nibou teaches a thin film of 20-30nm (3.2). 

Regarding claim 24, after forming the dielectric, Desu teaches forming an upper portion 
electrode. As Desu teaches annealing in an oxygen atmosphere (column 7 line 31), it is 
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clear both the lower electrode and dielectric are treated in oxygen. It would be obvious 
to one skilled in the art that the lower electrode, dielectric layer, and upper electrode 
would be thermally treated in the oxygen atmosphere. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David S. Blum whose telephone number is (571)-272- 
1687) and e-mail address is David.bium@USPTQ.aov . 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Landau, can be reached at (571)-272-1731. Our facsimile number 
all patent correspondence to be entered into an application is (571 ) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



/David S Blum/ 

Primary Examiner, Art Unit 2813 
April 2, 2009 



